Regulation of platelet activity in a changing redox environment.
The regulation of platelet function is finely tuned by a balance between the vasculature's redox environment and the oxidative processes that occur in it. The activation of platelets at sites of vascular damage is essential for the maintenance of normal hemostasis. In the extracellular milieu, a normal redox environment is maintained by thiol/disulfide redox couples, which include reduced and oxidized glutathione (GSH/GSSG) and cysteine (Cys/CySS). Oxidative changes in either of the plasma redox potentials are directly linked with risk factors for cardiovascular disease. Many proteins found on the surface of platelets contain cysteine residues that are targets for oxidation. These include platelet-specific integrins and thiol isomerase enzymes that respond to changes in the extracellular redox environment, thus influencing normal platelet responses. The post-translational modification of critical cysteine thiol groups is linked to alterations in redox potentials and occurs both intracellularly and extracellularly in normal platelet activation. Platelet integrins, in particular, are prime targets for redox modification due to their high cysteine content. Although the role of thiol/disulfide bond exchange in platelet activation is established, the effects of a changing redox environment on platelet reactivity are unclear. A thorough understanding of these mechanisms and how they interact with other platelet signaling events is of the utmost importance for the development of novel therapeutic targets so that we can protect against inappropriate thrombus formation.